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CLAIMS 



[Claim(s)] 

[Claim 1] the MgO ingredient used for the MgO protective layer of the dielectric of a plasma display, 
and/or a fluorescent substance — it is - 99.6 % of the weight or more of (1) MgO purity, (2) CaO 
content of 3000 ppm or less, and Si02 content of 2000 ppm or less ~ ****** ~ and MgO ingredient for 
plasma displays characterized by being four or less CaO/SiO duplex quantitative ratio, 500 micrometers 
or more of diameters of (3) average crystal grain, and three or more (4) consistency 3.45 g/cm. 
[Claim 2] The MgO ingredient for plasma displays according to claim 1 whose content sum total of Fe, 
Cr, V, Cu, nickel, Zr, and La is 1000 ppm or less as oxide. 

[Claim 3] The manufacture approach characterized by electromelting the MgO raw material which is the 
manufacture approach of the MgO ingredient for plasma displays according to claim 1 or 2, and is 95 % 
of the weight or more of MgO purity. 

[Claim 4] The plasma display with which the protective layer in either [ at least ] the dielectric of a 
plasma display or a fluorescent substance was formed considering the MgO ingredient for plasma 
displays according to claim 1 or 2 as a raw material. 



[Translation done.] 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the MgO ingredient for plasma displays used for the 
protective layer of the dielectric of a plasma display (the both sides of a monochrome plasma display 
and a color plasma display are included), and/or a fluorescent substance, its manufacture approach, and a 
plasma display. 
[0002] 

[Description of the Prior Art] In recent years, it excels in engine performance, such as brightness and 
luminous efficiency, and moreover, plasma displays (PDP) also with the enough display quality for a 
television display are marketed, and expectation is growing also in implementation-ization of long- 
awaited wall tapestry mold television. 

[0003] PDP came [ on the Braun-tube type display (CRT) by the electron gun excitation currently used 
from the former, have left various problems to constraint of the Braun-tube volume and the display 
screen, brightness, etc., the display of the new method or structure which solves these problems was 
considered, and recent years came, and ] to attract attention at last. 

[0004] Discharge (ultraviolet rays) excitation is carried out and the fluorescent substance which exists in 
each eel is made to emit light at PDP to the electron ray emitted from the electron gun carrying out 
excitation luminescence of the direct fluorescent substance in this conventional CRT. 
[0005] PDP is divided roughly into counterelectrode structure (opposed type) and field discharge 
structure (field discharge mold) as the color display method. Counterelectrode structure applies a 
fluorescent substance near the electrode on one [ at least ] glass substrate, and excitation fluorescence is 
carried out by the UV irradiation by discharge. In this case, a fluorescent substance receives sputtering 
(ion bombardment) by impression of alternating voltage, and it is known that this will have big effect on 
the life of a fluorescent substance. Then, in order to protect a fluorescent substance from sputtering, the 
MgO protective layer is formed on the fluorescent substance as cathode material strong against this 
sputtering. On the other hand, with field discharge structure, the fluorescent substance which covered 
the MgO protective layer beforehand is applied on the rear-face glass substrate which does not receive 
an ion bombardment, and excitation luminescence is carried out by the UV irradiation accompanying 
discharge. 

[0006] Thus, in PDP (especially AC mold), the MgO protective layer has played the very important role. 
However, in the actual condition, most researches on the property of the MgO ingredient (raw material) 
for forming this MgO protective layer are not made. 
[0007] 

[Problem(s) to be Solved by the Invention] Generally as the formation approach of the protective layer 
of PDP, electron beam vacuum deposition is adopted. MgO for which the electron beam was irradiated 
by the MgO raw material in the chamber maintained by the high vacuum condition and which 
volatilized is deposited on the dielectric beforehand formed on the glass substrate, or a fluorescent 
substance, and, specifically, a protective layer is formed by forming membranes. 
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[0008] However, from the conventional MgO raw material, there is a problem of being easy to hydrate 
the MgO (especially surface part) itself. That is, if the MgO raw material which the surface part 
hydrated is used as the raw material source of electron beam evaporation, long duration is taken to reach 
the object degree of vacuum, and it may have an adverse effect on productivity. On the other hand, 
although removing moisture from a MgO raw material beforehand is also considered, moisture is 
thoroughly unremovable, if it once hydrates, Mg (OH)2 is generated and it will not heat at the elevated 
temperature of 500 degrees C or more. For this reason, in the MgO raw material used especially for a 
PDP protective layer, a storage condition must be managed strictly and there is also constraint of a 
storage time. 

[0009] On the other hand, a certain trouble may be brought to the quality of the MgO protective layer 
formed using such the raw material source itself 

[0010] Thus, in formation of a MgO protective layer, the hydration of MgO is the cause which causes 
lowering of the productivity of PDP, lifting of a manufacturing cost, or the debasement of PDP, and to 
cancel this is made into pressing need in manufacture of PDP. 

[001 1] Therefore, this invention is made in view of the actual condition of this conventional technique, 
and sets it as the main objects to offer the MgO ingredient by which hydration was controlled or 
prevented especially. 
[0012] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly in view of the trouble 
of the conventional technique, this invention person finds out that the MgO ingredient which has a 
specific presentation and structure can attain the above-mentioned object, and came to complete this 
invention at last. 

[0013] That is, this invention relates to the MgO ingredient for plasma displays, its following 
manufacture approach, and a following plasma display. 

[0014] 1. the MgO ingredient used for the MgO protective layer of the dielectric of a plasma display, 
and/or a fluorescent substance - it is - 99.6 % of the weight or more of (1) MgO purity, (2) CaO 
content of 3000 ppm or less, and Si02 content of 2000 ppm or less - ** **** - and MgO ingredient for 
. plasma displays characterized by being four or less CaO/SiO duplex quantitative ratio, 500 micrometers 
or more of diameters of (3) average crystal grain, and three or more (4) consistency 3.45 g/cm. 
[0015] 2. Manufacture approach characterized by electromelting MgO raw material which is 
manufacture approach of MgO ingredient for plasma displays publication, and is 95 % of the weight or 
more of MgO purity in the 1st term of the above. 

[0016] 3. Plasma display with which protective layer in either [ at least ] dielectric of plasma display or 
fluorescent substance was formed in the 1st term of the above considering MgO ingredient for plasma 
displays of publication as raw material. 

[0017] In addition, in this invention, "ppm" shows a weight rate (weight ppm). 
[0018] 

[Embodiment of the Invention] First, the MgO ingredient of this invention is a raw material (raw 
material source) used for the MgO protective layer of the dielectric of a plasma display, and/or a 
fluorescent substance. 

[0019] What is necessary is just to usually make MgO purity of the MgO ingredient of this invention 
into 99.7 % of the weight or more preferably 99.6% of the weight or more. When MgO purity is less 
than 99.6 % of the weight, hydrati on-proof falls, or there is a possibility that the optical property of a 
protective coat may fall. 

[0020] 3000 ppm or less (preferably 2000 ppm or less) and Si02 content of the CaO content in a MgO 
ingredient are usually 2000 ppm or less (preferably 1500 ppm or less). When a CaO content exceeds 
3000 ppm, the hydrati on-proof of a MgO ingredient falls. When Si02 content exceeds 2000 ppm, when 
forming a PDP protective layer and Si4+ ion permutes by Mg2+ ion, a cation deficit is produced, the 
optical absorption edge of a MgO protective layer shifts to a long wavelength side (the MgO protective 
layer of a fluorescent substance absorbs the ultraviolet rays which are excitation light), and there is a 
possibility of reducing the luminescence brightness of a fluorescent substance. 
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[0021] Furthermore, in this invention, a CaO/SiO duplex quantitative ratio usually takes preferably or 
less for 3.5 four or less. When a CaO/SiO duplex quantitative ratio exceeds 4, the hydrati on-proof of a 
MgO ingredient falls. 

[0022] Moreover, the diameter of average crystal grain in a MgO ingredient usually sets 500 
micrometers or more to 1000 micrometers or more preferably. The consistency in a MgO ingredient is 
usually preferably made into three or more 3.48 g/cm three or more 3.45 g/cm. When the diameter of 
average crystal grain is less than 500 micrometers, and when consistencies are less than three 3.45 g/cm, 
a touch area with the moisture in atmospheric air becomes large as a whole, and hydrati on-proof may be 
reduced. The diameter of average crystal grain can control for example, Si02 content, or can adjust it 
suitably by adjustment (it is melting in the big large-sized electromelting furnace of heat capacity) of the 
cooling rate after electromelting etc. Moreover, the above-mentioned consistency can be suitably 
adjusted by sorting of extent which fuses a raw material, and a electromelting article etc. 
[0023] In addition, especially the upper limit of the diameter of average crystal grain is not limited, 
therefore can also use a MgO single crystal. On the other hand, it is not restricted especially about the 
upper limit of a consistency, either, but can raise to theoretical density (3.58 g/cm3). 
[0024] it is desirable that the content sum total of Fe, Cr, V, Cu, nickel, Zr, and La usually sets 1000 
ppm or less to 700 ppm or less as an oxide especially with the MgO ingredient of this invention as 03, 
Cr02, V205, and CuO, NiO, Zr02 and La 203 namely, Fe2. By controlling the content sum total of 
these elements (henceforth a "transition-metals element") in the above-mentioned range, the 
transparency by which the MgO protective layer especially formed using this MgO ingredient was 
stabilized over ultraviolet - a visible range can be discovered more effectively. In order to control the 
total amount of a transition-metals element in the above-mentioned range, it can carry out by choosing 
for example, a MgO raw material (presentation), or performing deironation treatment at the time of 
grinding of a MgO raw material etc. Deironation treatment can be carried out by processing by acid 
cleaning and the magnetic separation machine etc. 

[0025] Especially although the manufacture approach of this invention MgO ingredient is not limited 
especially as long as the thing of above-mentioned within the limits is obtained fundamentally, it is 
desirable to manufacture by electromelting the MgO raw material which is 95 % of the weight or more 
of MgO purity. According to this electromelting method, compared with a sintering process, it is 
advantageous at the point that it is easy to control within the limits of the above-mentioned 
predetermined diameter of average crystal grain, and a consistency, and the MgO raw material of about 
95 % of the weight of MgO purity can moreover be used. 

[0026] As for especially the MgO purity of a MgO raw material, it is usually desirable that it is 98 % of 
the weight or more 95% of the weight or more. By this invention approach which adopts the 
electromelting method, since an impurity can evaporate or only Electromelting MgO can be 
substantially sorted out comparatively easily from an impurity moving and being unevenly distributed in 
the periphery of Electromelting MgO with electromelting (melting), it becomes possible to obtain MgO 
with purity higher than a raw material MgO. And by repeating a series of processes of electromelting 
and sorting for the electromelting MgO sorted out farther, high grade-ization can be attained more and 
such a mode is also included by the manufacture approach of this invention. Therefore, when using what 
has MgO purity comparatively low as a raw material MgO, it is desirable to repeat and carry out the 
above-mentioned process until it becomes predetermined MgO purity and a predetermined CaO content, 
Si02 content, and a CaO/SiO duplex quantitative ratio. 

[0027] In the manufacture approach of this invention, a CaO content, Si02 content, and a CaO/SiO 
duplex quantitative ratio are controllable by repeating for example, the above-mentioned process, and 
also it is controllable by adding CaO and Si02 grade positively. These [ CaO ] and Si02 grade can use a 
commercial item as it is. 

[0028] The operating condition of the electromelting in the manufacture approach of this invention, 
electromelting equipment, etc. can adopt conditions, equipment, etc. which are adopted by the well- 
known electromelting approach as it is. For example, what is necessary is to cool, after filling up an arc 
furnace with a predetermined MgO raw material, fusing by energizing an arc current in a carbon 
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electrode and completing melting (annealing), to sort out Electromelting MgO and just to take out from 
the obtained massive object. 

[0029] A MgO protective layer [ in / in PDP of this invention / either / at least / the dielectric of a 
plasma display or a fluorescent substance ] is formed considering the MgO ingredient for this invention 
plasma displays as a raw material (raw material source). After the formation approach of a MgO 
protective layer can apply well-known thin film coating technology as it is, for example, forms a 
dielectric or a fluorescent substance layer, it can produce a MgO thin film using approaches, such as 
electron beam vacuum deposition. 

[0030] What is necessary is just to set up MgO protection layer thickness suitably according to the 
application of the format and method of PDP, and the final products (a dielectric, fluorescent substance, 
etc.) for formation of a protective layer etc. 

[003 1] Especially the format and method of PDP which can apply the MgO protective layer of this 
invention are not restricted, but if it needs a MgO protective layer, it is applicable to both a field 
discharge mold, an opposed type, etc. Moreover, the class (construction material) of the dielectric and 
fluorescent substance in PDP, especially a configuration, etc. do not have a limit, and can be applied to 
anything. 

[0032] What is necessary is just to manufacture PDP of this invention according to the well-known 
production process of PDP about points other than formation of the above-mentioned MgO protective 
layer (like a front substrate production process, a rear substrate production process, and a whole erector). 

[0033] 

[Effect of the Invention] Since hydrati on-proof is improved and the MgO ingredient of this invention is 
extremely stable in atmospheric air, it becomes very advantageous to formation of a MgO protective 
layer, and can be substantially contributed to the productivity drive of PDP. 
[0034] Moreover, since impurity contents, such as CaO, are controlled, as a result of being able to 
demonstrate the transparency which was excellent over ultraviolet - a visible range, the MgO ingredient 
of this invention can secure the luminescence brightness of a fluorescent substance enough, when it uses 
as protective layers, such as a fluorescent substance of PDP. It becomes possible to obtain PDP with the 
engine performance which was excellent as the result as compared with the conventional PDP. 
[0035] Thus, according to this invention, by improvement of hydration-proof, the productivity of PDP 
and the improvement in a property of a protective layer (as a result, improvement in the engine 
performance of PDP) can be attained simultaneously, and it can contribute to industrial production of 
PDP greatly. 
[0036] 

[Example] Hereafter, an example and the example of a comparison are shown and the place by which it 
is characterized [ of this invention ] is clarified further. 

[0037] A MgO ingredient which has the property shown in one to example 10 table 1 was manufactured, 
respectively. 

[0038] First, it was filled up with what added CaO or Si02 as a MgO raw material to the sintering MgO 
of 98.3 - 99.9 % of the weight of MgO purity, or this into the arc furnace. In this case, also in which 
example, the small quantity [ every ] raw material was thrown in during energization, and the arc 
furnace was filled up with 4000kg in total. Then, the arc current was energized for 5 hours and fused in 
the carbon electrode. It cooled slowly after melting, having applied it for about one week. The massive 
object cooled and obtained set, the melting condition near directly under [ carbon-electrode ] was good, 
and sorted out the part from which the crystal developed, and this was extracted as electromelting MgO. 
[0039] The extracted electromelting MgO was crushed to a proper grain size, and measured the content 
sum total of a consistency, the diameter of average crystal grain, and a transition-metals element. The 
result is shown in a table 1. In addition, each physical properties were measured as follows, respectively. 

[0040] (1) the consistency of the consistency electromelting MgO - Archimedes - it measured by law. 
[0041] (2) It measured by the content ICP (RF inductively coupled plasma) emission spectral analysis of 
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CaO and Si02. 

[0042] (3) After grinding the diameter electromelting MgO of average crystal grain, it measured by 
statistical observation with the reflecting microscope (that is, 100 crystals chosen as arbitration were 
sampled and those arithmetic means were made into the diameter of average crystal grain). 
[0043] (4) About the content sum total of the content sum total transition-metals element of a transition- 
metals element, the content of each transition-metals element was measured by ICP emission 
spectrochemical analysis, and those sum totals were searched for. 
[0044] 
[A table 1] 

*g«*ftMfaiin) (dpi) [flfifll (fl/W) (UTTl? ttZ(PPffl) 

1 9 9. 6 7 2 0 5 30 1. 3 6 3. 5 3 1 5 00 5 3 0 



1 0 

2 9 9. 6 2 9 1 0 7 40 3. 9 3 3. 64 1 3 0 0 3 10 

1 6 

3 9 9. 6 1 7 2 0 6 6 0 2. 6 1 3. 5 3 1 8 0 0 9 80 

1 3 

4 9 9. 6 24 0 1 1 6 0 0. 2 1 3. 5 3 BOO 470 

1 1 

5 99. 7 1 4 0 1 3 9 0 0. 0 7 3, 5 4 5 0 0 8 2 0 

1 1 

6 99. 6 7 2 0 5 3 0 1. 3 6 3. 4 6 16 0 0 5 6 0 

1 4 

7 99- 9 1 9 0 6 0 3. 1 7 3. 4 9 6 5 0 0 3 8 0 

1 1 

8 9 9. 8 9 4 0 5 60 1. 6 2 3. 5 3 1 5 0 0 3 2 0 

1 0 

9 9 9. 8 7 0 0 5 0 0 1. 4 0 3. 5 3 54 0 7 0 0 

1 1 

10 99. 9 5 1 4 0 5 0 2. 8 0 3. 5 5 - 2 2 0 

7 



[0045] In addition, among a table 1, since an example 10 is a single crystal MgO, the diameter of 
average crystal grain is not indicated. 

[0046] By the same approach as one to example of comparison 20 example 1, the MgO ingredient with 
the property shown in a table 2 was manufactured, and the content sum total of a consistency, the 
content of CaO and Si02, the diameter of average crystal grain, and a transition-metals element was 
measured like the example 1 . The result is shown in a table 2. 
[0047] 
[A table 2] 
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[0048] In addition, among a table 2, since the example 10 of a comparison is a single crystal MgO, the 
diameter of average crystal grain is not indicated. Moreover, the examples 7-9 of a comparison are the 
sintering MgO calcinated using the impalpable powder raw material 

[0049] The waterproof sum sex test was performed about each sample manufactured in example of trial 
1 examples 1-10, and the examples 1-20 of a comparison. 

[0050] as a test method ~ first - each sample - the range of 0. 1-3 mm particle size - adjusting - this - 
the constant temperature of the temperature of 35 degrees C, and 80% of relative humidity ~ it put into - 
constant humidity room, and took out after 72-hour neglect. Subsequently, each sample was paid to the 
vacuum chamber which has a molecule turbine pump, and time of concentration until a degree of 
vacuum is set to 5xl0-6Torr (object degree of vacuum) was measured. In this case, the thing which has 
short time of concentration is excellent in hydration-proof. These results (vacuum time of concentration) 
are shown in a table 1 and a table 2. 

[0051] clear also from the above result ~ as - the MgO ingredient of an example — constant temperature 
~ it turns out that it can fold and the time amount taken to reach the object degree of vacuum when [ at 
which vacuum suction was carried out within the vacuum chamber ] the hydration in the inside of - 
constant humidity room is controlled or prevented is very short as compared with the thing of the 
example of a comparison. It is clear from these things that this invention MgO ingredient is dramatically 
useful as a protective layer for PDP. 
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